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Abstract of JP 2003084732 (A) 

PROBLEM TO BE SOLVED: To realize a 
low-power display capable of multi-color 
display by combining a gradation 
expression system based on FRC and that 
based on a pulse width modulation method 
or a pulse height modulation method to 
suppress the rise of the frame rate caused 
by Increase of the number of display 
gradations. SOLUTION: With respect to an 
M-bit video signal, N lower bits are used to 
perform gradation expression by the pulse 
width or pulse height modulation method in 
one frame, and M-N upper bits are used 
and 2<(> M<-> N<)> -1 frames are used to 
perfomn gradation display based on FRC, 
and thus the number of frames required for 
FRC is reduced to reduce the firame 
frequency, and gradation display of less 
flicker is realized with a low power. 
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fflV->S:aiSC<?5S2(7)7^— At SrHMt. ^1(7)71^— 
A h IS 2 7 A 5 J[l;t 7 1^ — AS F j&i 2 

M - N miam 1 7 A-r-a^F'Brtg^L-pgiisii5t(± 2 

+ 1 T'S^ , Mia 2 N + 1 copgiimiT) 3 -fe HUiaN b- 'y 

h 7-'- ^' ^ ffl V «rtg^: 2 N flitopf ii ^ iuia«^^ 
[002 1] 2|sifeBjcomi '5(jymmzi,h^ivmm.<^%t 

Wmmt. Mb'-y h<JOA^J-f-^*fflV^TPg|fil*^Sr=fT 

a*7SKS«oiBt!j:tr&-C*o-c. n (n<m) b^yhr 

— 9'kWi\^hW.\<r>yV—2^b^ M-Nb'-y h 7"— ^5 
Ai:IS2«7U— AiJa^/::7^— ASF*>'2 
AfiOPtlfiim- 1 t'Sb "9 , 1513112 C0#7 l^-AcOpgifflic 

^|5gDHtJ;^>^:V^«£ESrepjn-ri.Ci:-C'. 

mi,ztii,-fh-^if?( y hmnmaxz/a^ym-^mzma 
[0022] :^^mcomi 6<D^mt,zj::^m^mmcom 

m-Jjma. Mb -y b^OA^Ir-^'^fflV^TFtii^^^tf 
d^S^SOlBKr^r^T-feoT, N (N<M) b'-yhx 

— :?'SrfflV>S^lc7)7'U— At . M-Nb' y bx— iS'^ 

m^^^^mcom2coyi^~M.bi:mmt. mi<^y\^— 

A t m 2 O 7 - A JD i. 7 b- — Af* F 2 
M-NX\ |glc07Jx-ACQ|Jg|fflSc{i, |g2£0#7^— 

i^<7)Pti)5ii:- 1 T'S) D . tfriaiS2 i7)=s-7L— Aiopgiiii: 

- 1 P^'iffl^tOT-'-^' b {±S^ir^ 1 PgiS^cOv=-:J' 

sferttcM^i-ffi^A^iL. mummm(r>mm^z 
[0023] ^m^comi iffymm^zkh-? v u i^xs 

Mb -y bc^x-^A^J^JtovbU^'xa 
^^■■C'S)-5-C. ii'^^:< i: t 2M - N - 1 jicoaiSccO 
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fc^-r^i5§iiif-'3-Kgi5S:ft<iL. mtmm.(^mmv 

THit: 1 o-To 1 hL<\tO(r,}z-yhcr)m.tm^£^ . 1 
mfiaM f -y b A:*] f-'— tO±fi[M - N b' -y b X - 0 

t/s{±2M - N - imv(^m^^zimim9mmm\^=J 

X ^ CO -5 *> 1 OffliSc*^ H>)ie_hffiM - N f ■/ b T - ^ «ffi 

m=t aisj-r-g. , luiePiP^ 'jx^At mis^mi^ 'Jx 9 
f -y b 0 toi^tcfiiuiapgii i-'x ^ A i> L < {itJiafe^ 

|)S) I. ^ B t |S| N f -y b t3 ttS^J L . m IBM 

f -y b A:^37-'- f -y b 1 to^iitiSffiaFtia 
A L < « ffriaPtM I- i^'X B t Mte L fit ^ 

N f -/ b t m^) t . 1 <^mmf 1 mt-^ h mriaaist 

b A:^T-^'*^' 0 co^-^tctifriaiigllsl^ ^ c a^^mjf 
icot^ izmim b" ■/ b A* v^'- ^ cOTffi N b" >y b ^ tii 

^]L. OCOtit'Nb'-y b:^TO^ffiSjL, irlBMb-y 

b A:*T-^'*^' 1 (^^utmmmui^x9c<7)mif^ 

OiOi; ^IcIfrlBMb 'y b A:^l-f-^'c7m4N b'-y b Srtii 

:fjL. l<50i;^tNb'>y b:^TlSrai*L, fflflBPiii-r 
n-bSEcONb'/ bm^lSr>'^V^Xl|la^il^|t, L<«^NVt'X 

[00 24] 2|s^BJ!tO®l 8 <?)^«tC J; !> -7 b y ^' 

*^Sa60lBI!):^r&«i. ^ifccob-y bifg (Mb'v b ) 

T^-^' A:tj?r^v b 'J ^ xmM^mcommjjmTh 

-ri> FtiiSlJfflJSP t , M b- .y b CO'f-^Atl i N b- 'y b f 

-9^z^mt^^—9^^~Ym^mmL. mriax-^ 

A^J^ffll^T. 2»* - N _ 1 ^71^— A-t ^U— Alx-b 
r?y bo-;U;j;SFilllMJII^ffv\ frlB2M - n _ i 
7l^-Ai:{iM^r.§. 1 7^-At(iA^JNb >y b&fflv^ 

b'^y bai::tji:{±M=3r'& 1 b>y bSrtlli^jL. tfrlBl b '/ b 

tii*{±. yv-M.v-vayhxi-Mzxhmm^mk 

n 0 mim9iy\y-M. u— b 3 > b a-ykm^jw 1 f-y 

S:ff5 ii^WiO^m^jL, ■fei5'';^>-bfi-§-fI^ai:':-r 
■I. fi-^o5SJS;{)i MIBN b' -y b ai:*3 i; tirlB 1 b -y b ai:*! i; 



[0025] 

[^Bjto^jtcT^m^] OT. ^%mc^mmmmi^z-:)\^ 
X'mf<7)mmimiL^^if^hmmizMm-t^. ^^a. m 

[00 26] mmmm imi i±mMimx:n i a t;: 

ML. yU-M.mm (FRO t j;.S,|IiP^^Sr=ff 

[00 27] 1 2{4#PiiafcMJtELitFRC7-'-:S'Srm 

2l,Z^-fX 0 (C, Pti)i|A^5'->'-f-^ 2 3 ^H^fSPf 
il|ki/Xi?'g|52 1 (21a, 21b, 21c) t#BB^i 
a^Mg|52 2 (22 a~2 2 f ) ^Mth. mM 
■r:b t L < <±:ti^i;:t :^£07P— A60it>^)^'M^rl. r t {3 

m^j:^i- -Jx^^m-h. ^coi^-Jx^ityV'—M.zi't ij 
L<{i:5-< (C7 i^-Av-^ b$iJfflifi-f-2 4 i,L< 

{4 ^ y 7 b ffiiJtflfl-^- 2 5 j: D J^'X ^' Sr 7 b ? 

iyyhi.LKiiy-^yi^yhX'-^thfLfzi^-yhmfi^ 

y b-r§ . *f&Hj-c-{±i^7 b*{±^t::;^7 b L/^ciX-IM 

in«4 i^iyyhc^yA) = (:^b-.ybi5[) - (^^-7 b 

[0 0 28] msizh-i^x^^^i^y h^ft^M'f-i^ 

2:^LTl^-l.« i<Iti4P§il^n/7c7)Jl-^-C\ 7-<>- 

riscJOv-^bM ( y-O-i^yb) . yv—j^i^yy 

i^7btcoi^T(±te^iL. Riiiijm-&.Tmm^i>. mm 

l,Z}6\,^X. l{±:t>-«liS, mnBJL 3 2i±^y 

[00 29] mmtn XlXh^Ztti^i^V yV—J^rp 

( h *>6^J^->•2: 0 1 LT 1 i: 0 com.^M\,z LX hmt> 
[0030] llTB&ai^jL/cf*, 9-0-^^7 bMffllfS 

h'^^MiiznixiLfzy 4 yiyy hcr>m.tm\yi>X9i)^^l,z 
i^yV^flh. m3\,Zii\,-^Xh ( a) 3i)^^> (b) \,z^-t 
Xdi.z^\,zi-)i^yh^ixh. 2'iim^ih>3'^imzii\^ 
Xh {h)t,-^ (c ) tcS^-rJ:3t3fi=B-C{i:2fi=glc 

nLi'^y b « 1 'nm^hM-W-fft-x 

Wh^T^L'Mhixh . oiO, y^ yi^y hm^Lfti> 
hl^'^-yV^l.ziyyV^iXtzhcr,b^£^ (Nt42i^JLha 
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[GOBI]— :^r. iyu~J^mmiffi!)^^2yu—J^ 

1 7 — A Bu (50 1 a to k y X ^ ai:/3 4. 7 1^ — A 7 

hm.tm'^it^-^tzhff:>tti:h ( (a) ;0^^> (d) ^« 

2 lioai^rJiffiM- 1 yp— A^7)^ i''X:5'ai:^J*^^7^' 
[0032] ^tfO J: 3 tc. «*^fi=:!&^^> 1 tf S^sOi'^ h 

hyv —A r i: T'M^ hi^yh^'ii^^t t-^ 7^ n° 

mmi/i^^-t^tz^>,z\,tiy]y-j-.x'i^:^ 
y h mm\E^ iyu—M.z:t t a^j l . Kira ^ 

[0 0 3 3] Sfc, ^y^tt^^N-^-y^^rawcij-IScS 
tti>tiit>(7)^$^tLxyu~J^i^y ht:n'oti. mmu 

i^'x 9 co*%-^ . i M B 4 T-SM-r l„ mz^ i + im 

iBi— ±60 jgii ^ ^ s i: m^nmti^'^m vi^y^^e) t- -y 

[0 0 34] ?iJiii^tCiiS'r.S.i:5-f y>' 

7 V * 3 ^ t T-:t i^:t :^ ^ ^° ^' - >• S- § -li: -1. >! t 
^^X'hh. <l^X{i5-^^i^7b$lJWt#2 5*liffr 

tiK "7-^ yi^yv^'rsozh xm 5 to j; 0 i:^iifffl(ci5i 
Pi: n—m^x^y^^yj^df-y^m^-th zbt^^m 

1). 5 2{47l/-A>-7h (^iO«-^3 ) ^S^-r^ 
[0 0 3 5] .r^ItC i DEI5t'7K^± 3 ^C:t>'3^■7^^°:^' 

-y^m^Rx^yv-j^mx^m.^'^h ztt^^mh^j: 



V'BiXfyv~J^i^yv<n^%^m^'fhtdf)n.^}^y^)V 

X'^M%<r)^y^y f^9~y'^^^^-.x\-^h . 

[00 36] t-ta. P^pri:tcPii«L-j/X:?'g|52 icoh' 
<r>mti: h mmxamti: hl^-Jx^ Srffl« L , a 2 CO J: a 

[0037] ^^^^.PtiliI>r■t^o^^°:^'— yjill 1 itz^-ti. 
0 tc. ^PglBi: i 1 f -y h-r-^PilJiljajKSP 1 4 (cA:t( $ 

mmm^-i3t-hmhKx^fzmm^-'9\,zi(imv 

htih. ^ij^tolR. pgi)g0SVPiii|l{iSt-^:7fcL 

< y-r-ji h fzii^'^m&^m'm'it^zj-^9-y ^^^m.^^ 
h'^ii^^^^fzib. mmmiR^i 4xcr,mmxict^^^ 

[0 0 38] z:i^x\i. m.^x'mmi:n-:>x%rztiK 

5 -^^SS fcis t ^ T « i 3 2: ffl II T 5 
■3. i<503fe{i#. Si, mXh^Zbi)'i=^\.-^tiiib^WR 
■CJi i CO 3 -fe Sr ffl I ^Z;: ^^STiMBJ! * 3 T 
y^ -fxn-, v-lfy^iiv^a B-fe^fflii^t^S^BT- 
tlBI'KtcSSS^iSj-S^ »^60 2 -3 
Tt*^B^(±jifflT#^. -ficr- 

co i 3 4 fe^s^i.:j,±T-S) -5 T :^%m^mmx' ^ h . 
[0039] n—^iizii^^xm^crmmc^^y^y^-^ 

5 yi^'i:-fi^,'tztxy y ■/^^ffiM-t'i. c t i^tx 

^fzti\ :^y-mriinom^mm.lzii\-^Xim6i,z^ 

■txo i,zfmmm!>m^j: h ^xh ^^t /j'^ v ■> , mei^z 

to^^X. 6 Itilglcofe^ft^-T'SB*. 62{i^2co 
■fe^^-T'l.H*. 6 Sfi^ScOfe^^S^-rf.®*?:^ 
-f-, BI6 (a) (:5K-rJ;a^rXb5-f Tiea^iMs 
( b ) tc^-r J: 0 ^j:-Tfl-9mmX'f>':>Xh . H^H* 

mxh-yx^mmxh?). 

[0040] j; 3 ^M^-&fecoiasrEST-:^ > ^ 

iz-m^xh^. ^zx-m2iz9j<r^oi,z^ m—mmza 
^m^^ffoXoiz-r^. m2comx'immico\yi>'y^ 

mm iamRmm) Titi-=jy^9<^mi:^<7)ttm\<-^. 
nfe^oH* (lii^Gmm) T-{±#BSfia^sgP2 2 

atC.iOaj^JCO^i-'X^faSrGi^^h (S^^hMtl^fg 

-^2 6 c ) -Cti5E$tl/ib--y M^T^ift;^:^ b ^i+ttil^J 
■^•S, W-fe^cOjffl* (I.mBH*) tfcV-i-Ctliiat 
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[004 1] :icDmmi^mz' tizw\^ i^znhti. 

t.f^. #.^J4a^Mg|52 2T-{iA^I«c^L, Gi^^h 
^b^PgiifcMtT3fet tPgii^i^■X:^'S|52 

LT I C SriSlt-r -S. ^ t t^Tn h . 
[0042] G>':7bAl>'B 0PB'il3l/7 2r 

HTtc^-To HHtcisv^-C. SlitGi^yh {ZcD^ 

3) . 8 2(i:BS^:7h (i(DJ*^4) Sr^-to Gi^^h 

^ y r tc-r -a .r t ti^T ^ fz . 
[0 04 3] mmi/iiiZ-o^^xy^J -v iii&:m>fzih<n 

^ h x-y u -/mmm^tih . -jRt. J/KPgis ( c 

[0 044] 71/— h^|^<ffic?)i^7blCOV^T 
i^7b*{±0ia± (K-1 ) lJlT«OV^-riX-C^t>J:V->*^ 

7^-^5/7 ht:-ol^T(i, K h" 'y h U i/X ^' SD-^ f V 

K7'P~A) >,z^mmzim'm'm7r^^ti^'&'mt^hh 

fzib^ yu~J^>'yhcomt:Ft'tht^ Fxxcom 

[0045] ^mm^ti^zm 2 (c^-r 3 t^P^iniV' 'jy^ 

1 . hMf^^fi-^2 6 t#,^{4M^g|5 2 2 

L . ^vsm<^)-'S-m7r<&,iznm-Ti>:^y:^y^-^^~ 

04 SrfflV^T 1 /7|5gpi^:^'^T1Si0JL/c J: 
■5 t::«±{>ib' -y h ^ 1 ?ij S . 2 #a«±i4 f v b S 2 
5IJ S i; t T i b' -y b 1/ ^''X i ^ij B ^ Tmm-t 

s , i + 1 mmmifm±ii^' y b , armmiz 
»mntximzmmt^ . 

[0046] .ZcDi oliZLX. ^■fe^'V yhmwmz 1 



^S-^r^'-p^ y hiMWmum 1 tc^t- J; 3 iz^SMmSiM 1 
4*Wi>ft, BWSm-^1 3c7)PilStc^jEet^v:^>'^7 

-C{iRtlffl0 3&>^Ptii6 Sra^-rS 7|3gMa^S:^Ta*^ 

Th&, mm 0 s.t>¥i'is 6 i^zMm-t Pgro i^'x « m 

^j*i^v^<^{±, zrLi^cr)^mii-^X:^yi^L<ii^X:t 

y^:i^Lx^^hfzit>x\ mmmiRmi Af^mzxmma 
^1 3ii^i^mmoii^x^^tifzm-^t,zii^ mmui^x^ 

M2 lcr>lii:ni,zmh(:>i^^ycr>m^^m^'r-:?mi 5 

2i<^)iiitsi,zti>-fy^h^-r:^y<^m^^m^y-'-:^i^i 5 

[0047] H9 tcji SPtira^^Sr^T-^/tB^OPtSsH^i^' 
X^HIii&l 2i:^-r— ^'Sai 5 cr)Mf^S::^ Lst, ^ 
5 P§ilH^7K(7J^Pf ifflti 0 , 1/4. 1/2, 3/ 
4, 1-C'S.^« ^fc, 3|5giia{4 2/4i; UTta:*.^ 
>i(i\ Ui^Xi^C0\z^y hm*^4lz^-i>fz>sbi^y bMIlSrfl 

fe, l/2i;^S:^r:{)ia4H^^o 
[0048] ZCOX 0 l>Z^mm^miLt,Ziyy bJJPlSit 

c: i: x\ mm^'b i,zm^x-yfzyu-M.§W'£-m^^FR 

ci7)m.i^-^h-\ttLxiyj:\^. tf^. mmsyAimm 

1 /4 (7)^ /*:7 LTt^N"^' - > s Pf iig 

Vl^y.^mm\2 {i^ilT'lSffl L , l5g|fflSiRg|I l 4 Tift 

2-b-i', mm'mm 1 4 ^-^t^Mwrnnfiwy^ i^t. 

Ml^i^.X^'fllKl 2601/i/'X:^'S;{)«S.ri;-C'lllfi&S« 

[0049] f^m\y'jx^m2i(7)iiiMzimmiy4 

iO^^-fetcMJEGLTt: 30(504 b v bm±l ( K a i 4 1 
_R, Ka i 4 1_G, Ka i 4 1_B) S-l^MIil/ 
2<?5#^^fet:*tl45LJ^c30<:02b>y bai:*! (Ka i 2 
1_R, K a i 2 1_G, Ka i 2 1_B ) ti^hlo R 

wsi-ffi^j ^ti^m^-mzimmmifZM^trz u i^y. 9 

^-h t LT-b^'> / b fi-^II 1 tcm'tlP-v-'X^'tfO^ii 

mft_h{a b- >y b A:'j s a, -tz^'^yh it-i-sa 2 iiiiK 

(CJ41 b'.y b-f^oT©c7)t--y b*^' (ST&b'.y b<7);3ci4 
BtXft_h{4b">y bl;iMI.) Xti^ti^. Gmm. BH* 

[0050] iil±<50^Ha&fflV^T#-& 1 6Pgp^. O 

i 0 4 0 9 6-fe^&ft-:'?'c*&-ir<^#Ptisl^>'-^:^'i^*J 

SMSriai oi:^-r. i(>^^m.^^'^otimz.jimt£ 

mM.y ^-AlE;6^W* 1 5 y ]y-J^X-h -:>fziiK 12 7 

mis<^:>mMmim^j:hi^m^^\,zm L^mi-^^xt^-otz . 
[005 1] ^fz. 1 bmm^mzii\^x h 5pgiraa 
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tz. .1 titc J; *9 F R C 1 ^ PgDia^i^^ If 5 .1 k 

[00 52] ( mmmm 2 > v b u ^ xMjSH^Ha 

[0 0 5 3] ;tL^^g^-t-i.:^^t LT. «it^^y|Bl 

B#aJX)£ (Multi LineSelection 
Method:MLS) ^cT^^jmi^WM 

[0054] ifc . «^*C0ll)iIi5:gEt!ir{i:^>'fl:JE5&i" 

2 . 5 V<7)}gH^a^flgv»f^:^^T-2 4 0 5-^ y^^jirSrlfo 
3^>"ft-^limJE*^2 6. 4 9 V, 



1tlt7-^>|HlB#@tR^T-{±n^yft-^«±3&i2 

6. 4 9/Li /2 (V) t^D. -tr^V^ hft-^Hm 
J±:dn . 7 1XL1/2 (V) i;^^/::i>6. nt^-ft^ 
SS t -b y h fi-^^rat7)^i±||///jN § < 0 . :3 > 

[00 55] itLtC OBI 1 1 t^t-J; -3 leS*^ 

19 2^1 atcto^*s±tcii^ L . a D <7) 3 iatcji I 

[00 56] 2(s^0J-C{i4fiPlBtStf?a ( ML S 4 ) ^ 
CO 1 7 V— APalcOflffiftJiia 1 2 t^$h.i.Itt^MiCt 

cOl^iJScT)®^ 1 7P-i.P^-Cl^fB*>^>Jiitci;-5T. 



*^BJ(i4ft[ilB#MK}£ (MLS4 ) tcRS^S^l 
StiOTii^VTi, 2^f|3|B*^*l^& (MLS 

[ 0 0 5 7 ] o4 0 . ^Jy&i'n^yft-^^tcEpjn-r-SttJl 

^gc7) a ^ > ft-^M t EC jp-r -1. m J± iSf^ tc*f je-r . # 

f vt-x ^ . 0 <rm,tWmW & n ^ yfl^istc Eujn 
[0058] — ^r. •fei?'.>< >- bfi-^tcEiUp-rsmjEii 

II 1 3 tc^f- j: 3 ASJfl-^*lc7)fl=^ij t HI 2 tc^ Lt^ 
[00 59] A^Jfl-^S 1 2 1 (i 1 i^^'-WTf > .-t 

yf—i^^^ib. -i^^y^ i^itybL-z-ibi 

[00 60] Hx Sc7)M»:lS*t:i^bt-C 5fflc^fl:JSSrEp 

[00 6 1 ] h^nm>,zi6ti-fh-^^'^yvm^mzdm 
-thns-^im-thiizims^n 1 2 5<7)fts iif 

b. Ktimns 1 2 1 cnhh in<^^mmt^'J£-mbt{: 

h . ^:iX\ mi 2 tc^-f- -5 tH^cMiScH 1 2 5^7) 1 
fttC«4oSrl^g: Oi^'AO. Otc«J£L/tA^]ft^S 1 
2 1 cr,mm b cr>mMt^'^l,z OI,z^:hZb Srf ijffl LX.n 

[0062] zrazx ^) mMi,zsm^j:m%Rvmmm\ 
m^tth. m-yx. HxscommM-izx^-^^'?<yh 



mbmifw^ Lfzm. 4tf^<:ox-:5'<7)^srm^j-m(f 

-ttA'ffumm-^A'nb-t^^b-hmt. lw 

[ 0 0 6 3 ] H 1 4 \<zmm\^'J:^^m^ 1 2 , WMMW. 
[n]fi-&l 3 1 tMLStcJ;i,-|gt!j^|f dPt&^tJO^I^Migpi 3 

yt*6c^m)±atRIl]l?^ 1 3 5^7KLfci)tOT-S>S. -I^T- 
i0^l53y!!fflll]B& 1 3 7 i:{±a^C3ESil«£E^Epjn-r§ 

- 1 SrAix#i.'i>J^c46cDt)«T-^>^. 

[0064] i!giijiji?iiif& 1 3 1 ii^^mnm 1 3 2^4 

'€-9}c^)'f-9^]m^ttfzm<<zmx.mi 3 2*^ii>tii;^]>6i& 
hfz>sb. mmmsmmi 3 i-b-hm%^i 3 2^0^- 

(7Mm,^ 4 fgc7)ajgT«jM§ ix S ;^)\ 4 ^f iBlifttz 
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[0065] Pgiam#?[llB& 1 3 1 S.t/fe^MW-i/XrS'llIfiS 

1 2t;joViTS/7 h^yia^fiV^ FRCtCj; i-JML Sfg 

[0066] ^nm^t LT , -fe^';^ y hfs^^ 5 m. 

U)IIM>C)^^>«J±ffiV 2 ( = 2XV1) , VI. V 

c, -VI, -V2t-th) coo-h, V2^.L<{i;Vc 

[00 6 7] 4ff|s)H#jatR^(ci3(.^T«i. EllStC^L 

-^3 12 1 bm.ic.mmH 1 2 5c7)j^»:tcj;'5T^i-&, 

<7)J©-^J4«EEffi V 2 . 2 V 1 , 0 

O*i^(i:0. -2cO*i-^(i:-Vl , -4^0J*-^{i-V2 
i:^r.|), ii3cMiS£H 1 2 StiHl 2<5^J: -3 li-^i.^ i: , 
mm:^W/± 4iL<{±0i;=Sc-g> . |B|^SfX § tc 
1, 4 -ptoB*(;o \^X:^ybyty <7)mmcDW\-^ti^ 3MI 
*j L<(ilM3 t^S. 

[0 0 68] m7Tn'yfzJi:dl,Z:^y:^ymmi^m.^ 

^:m<izi,ty4 yi^y hcom^ yz't izm—miz 

^y {\,'L<\t^y) >^^~yfi^<hXo{z-t^w&:}f' 
hh. :i(^:^mX'><±'y-^ yiyy h<:r)k.K>nhm(:zmmfi 
*^A^-g.±tc. |Jfim/7'5rt'T'{i^>f yi- y Vc^miiM 
mLXh2'7-^y:::h\,zn-'mz-^y (i>L<{i::t7) 

[00 6 9] ^nx'. |SlB#S^RSi^§4^f^o3*>^S^^f 

cr)2rsxn—^y-^y^'^-^—y-. Wf4tf(7)2^fT-f5]— ^ 

y-^yj-^-^—yfth^tXi^yvrnzmhi^-fr^yt 

^ycnmmcrm^ifi2n2%,L<l,tAno (0M4) i: 
S j; 0 i;r L , 7 y -/ ^Wf-^ i^'^ y V \%Wmz:^ -o fz 

[ 0 0 7 0 ] H 1 5 \zF^MWi(r)7i.(rMM 1X7 c7Mc^):t 

y:^y^^i?—yi:^^. i^Mtii^^ryfi-^iiiff 

m-^ nmz a -r osjk ^f\.hh\^xm^-th. o s 

•9, -n^y it^h-^'^y At.X'ti^t.-tW^\,zM^^ft^ 

\Xi7-iWmr:\i a ^ > 5 /j^ n ^ y s , t v ^ 3 j; 3 icStR 

Six^. l>{)^^>a^>'4iT-taa-r-i.^. =S-5iJ 

t |5lB#ilfK § ft -g) 4 K V -"T :t t :t 7 C7)B*C7) 

Jt*^"2^^2^>L<{40>f^4. t^r-i-fc^^^, -iri?";'<>'bfi 

^Wkzm^^iih'ms.\t±^ 1 fc^-i., GBsa(>'Ba 

[007 1 ] |5]B§aKStL|) 4irTC0fflO 3 -^iSOffiS^fcO 



tihi^oizLfz. yi^~J^i^yh5 2itztitX'mK)y 

tif3V'^^~yii^yh^-trzt^<7)m.X'h^. 
[00 72] zcoJid^TryTty^-^^—y^mf^'t^fz 

i^mi 6 iiz^^-t J: oiz^L fz. m2tm^x^}^ui^'y 

hmS.i^^ofzibcfMMiE-^c^l^X'$>^y 
^ yi^y vm\m%^2 5 . ^ix-Av-^ hMfflifl^2 4 

c^fiiitcm^^ y Y mm\%^- 1 5 2 ^ . ^ >f y ^ 
y bftiJfflifi-f-2 5 {±11 2 T'{4A*B*«fi-^£7) 1 4fr t 

y^7^x2:al Ymm^'i'i'}xv^fz<^i^ . n'^mw^ 

[00 73] %,fz. mM'ki'y vmm. 1 5 1 ^is 
ft, wmviy:^9^2 1 comtii Ancomco 0 •him.n 

cof— 9 \,zn]&-th 'm<^^ V i>y. 9 ^fflitSici^ 7 b CO 
C 0 0 7 4 ] 0 1 7 tcA^:mfc»fi^h#ftijfPfi-§-, V-J^' 

X^VN-rJ'-ySr^-to P^^i)ill'i^'X^gE2 lT'i4:7^-A 
hMffllft^ ( F S F ) 2AifiX-n^t\.hh'^mVi? 

x9^yv~d^':yyVmz-m^\^Xi^y hiiaJISrfT-p. 

S;^. FSF24y6^'A:fj§^l.TV'>^l->«-^-C5'f 

hSmii^ ( L S F ) 2 5 ^^A^J §fL^ i; Pf lil^ i^X ^ 

^'yAyi^yvmzM-i^rziyyvm^^'^h. zi\Mz 

[00 7 5] \mMW^y v^mmmMwyy vmw 

SB 1 5 1 ^zx'^Mx. L s F 2 5 mf\mMW,i^ 7 b M 
Pft-^(ASF) \^2\,zii^wmf&K^fihAVs(^o 

j£ t r iig^ N° ^ - y-r - 2 3 ^ >- 7 h jtaa-r , w 
wrs<r^^~^^zn^\^fzmmn-^~y^—^ 2 3(7)^ 

lzlt>'yhmM.iffh^j:^-^X-V''yy-~.^iiii^-t^. 

[0076] .itiizj: ^mm^-^^—yRc^tHMtrnm 

iX4mmcoi%^xy-^ y>-yhtin .. yv—j^i^yy 
3, mmm.i^y V 2\,zii\^x . h 1 7 tc^-r j; a t^m 

[ 0 0 7 7 ] SI 1 8 1 3Mfe-r^t 1 / 7 Pgira^S^^ 

'^')fz'm(ry-hhyv~hX'(ry-^y-^yf^-9~y'^if<^. 
|B|B#sjR§ix^4tf ( 3^>i5&>^>4, n^ys^^^jS 

^i:) tCiol,^T:t>':t7y\°:^'-y3i)njS>f3i> t<{i:3*|■ 
l i:^ii>^l.''^;46±V2^t>'Vc;<>>ai-f-\ U -yX?&l>=' 

[0 0 78] HI Ot^^-f-p^iigi^i^X^SrfflV^T^-fel 

6Fi'M:^^ ( 4 0 9 6fe*^) S:ff-?7tB$c^J#>^7 
coffiSrHl 9(c^-ro ■lc7)j;'p^i^7h$r^T'5TFRC 
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[0079] Hi 8<7)J'<:^ — ylim8co.'^:^ — yi,Zit^ 
7 b a ^° 9 -X - ^ JD L T V ^ I. ^ i; 3&> ^> 3j- yit 

[0080] it:, HI StfOVN-^'— >Srl|ii-r-&7ta6t3 

Th^. ■t<ni%^. mi A\,z^.Lf zm%m I 32. i^e 

MicROMl 3 6=5:i:W^-C\ I^MfKHIS&l 3 Ico 

[008 1] 132 Ofc^-Ti IfJiih^yi^X^?' 
(TFT) ^rt'^fflV^/cT:?-r ^ ')^xmMifm 

mx:h s „ fij ;t «\ y -X H ^ --f ^ -? 2 0 2 (ci3 1. >-r 

f-^^i 5\,z^^^tLhyty^y'T-^i,zniitj-t^m 

[0082] ^h\,zm.^=tb LX\m.^\itl-^-Cti: 

<. ^mme^-^ ^-}^ (oled) . mty^^-v 

(LED) . M8xp^bn;k5^-y-feyx (EL) * 

^ . r ^xvx xTu-^ /^^-ji^ (PDF) . m^mm 

T^xy'U-^ (FED) ^iri:\ :^>k.:^ycr>2imfM& 
X'h^. ^>■^'?>^. MLS:^^^ri:'SrSffl-r^m2fiim 

[0083] 1ia^^y|SlB#SfR&tCi3(t^4^^ ^-IBI 

nmmk<n^f.z-^^^xMmLfzt)K -mzi^v^yn 
mmmzii\-^x t L^TCoBMT^-^^^iBiwtiEjii^ix^ 

^ S /^to , L^T r i: tc^ - >- 2r ^ ^ 1 1-\ 

[0084] ^muzi: ^m^mmm.tmm-t^ t f r 
ie:wS)^o Li3^L, y\^~d^nm^<r)mM\±fmMti 

[0085] ^:iX¥nc\izXh ^m^^'li'&tfvvx 

Ig^Plffi ( P u 1 s e WidthModulatio 
n : PWM) i^L<WV\^X^^^mA (Pulse 
Height Mo du 1 a t i o n : PHM) ^ffl;?^ 

[0086] ico:^r^{iPWMco;^<.Srffli^-rPtii^s^Sr 

'fso^h (cit^l. b , 1 7\:.^^WimX'cr>JVVX(7m^ 



[0 087] tfz, PHMC0^^fflViTF4'ii:^?KSrff 0 

t izit^ hb. "^^^yv m^m^Zii^^xms.m.(m. 
(^(f ^ \,zxh PgiasiKco^ */J^§ < -r ^ ^ 3&^T' 

i^^:flJ±ffitfOd*>t01-oS:StRLTm*-r-S-fel^ 
(- J; -5 T $ -ii: V-^ 3 t ^t^T- -S , 
[0 088] (SI)li«J^ffi3) 02 1 {4. 6b' -yhft-t 
(Cjhrt. FRCi;PWM ( t < iiP HM ) ^fflV^TPg 

[OO89]021 (a) t^-t i -5 6 b'>y h A:^J 
(CM L±fi 2 f b ^ F R C MJl . Tf5 4 t" 'y h Tli P 
WMtj L<{±PHM^^f3 i:^'!)^, 2t-y h-r— ^'T 

F R C (/MM'k'n otz^Fnc tCiC^S^TT' - Al^(4 3 

:7P-A-c-fcl.« <l<50d*.3i->'^:^rl.7W'-Aco^*2 

f-y hcOx-^t j; l^fi^SL, 02 1 ( b ) (732 1 1-e 

[0090] ^rfc, <rTi47 U ■/*ffiM^ofc*6co>-7 
vms.kz-:) \ ^XiiiMm-^-f^ ^yt :^y<r)W\-^iz--:>\,^x 

(^^im-r^. mmt/Zimmizx'o:tyt^^y\y~j^ 

ifWj:^. Mz, 1 7^-ASrfflv^TTfiL4 f-y hcor 
~9i^C0^t.\&:h-th (02 1(b)<7)212)«>I 

<7JJ;3(C. FRCcOillHcj: 0 430. Mtcmm2 

1 2<r>y V ~ Mzi: ^ ie,m.y)<DmM^t hfz^, 64 

[009 1 ] ^irfe. i<J0^r&{±A:b:ii^'6 b'-y htcRg^^-f 
M b' -y h - ^' (CM L T i Hmt^T-* D , Tf4 N b' v 
h (.I<I-C'M>N) T-PWMi> L<«iPHM2r^TVK ± 
f4M-Nf>y ^T■FRC5r^T3 .1 >;T\ FRC-C2 
'^-"PiiW. P WM L < {4 P H MT'-f-iX-e'iXCT) F R C 

^N°^-ytcWt 2" pgi)g*s^T-# STtis^. 2*1 PMB^ 

[0092] ^ri>. N<7)ffliM>N>0-CS)iX{fJ:V'* 

-/i}m±cr)i'z!^^zyv~J^m^^±ifhi&^ti^^^ i 

th, M-N<4 t^Sit^^Mt. Ll^, ^<7)i:^FRC 

tcj; 0 1 6Pgira^&1f 3ii:*^^>SII*co»«llS.t>'2 
X'<r) y')vf] m^-n'6km:f^zfm \yVX9'kW^\^h^b 

[00 93] EI2 1^0j:■3*^^°^->'^lel■r■l.:^rffia 

^^hi5W.^mii3jjmi3\,z^-t. ^^T'{±B*«ft 

-f-1 3^6b"v PWMt t<{4PHM(Cj; D 1 6pg 

\,Z'}^W£y v—i.m-iM2. 1(b) tCTis-r j: olizAyy 

~h,x'hh. m-ox, ^mi--i^x^M2ii,zi[^m^ti^ 
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[0 0 94] H2 3tioV^T. miSiU'^l 3C0±&2}z 

i:L. a^3£^3bvb^Oi:^S. 1 ^0 # tcti^^f^' 
-^m. 1 5 tcttft fS^ 1 3 c7)Tf54 b 'y b L . 0 
c7)^{±FRC(7)>r>^Sr*f O^m^Jt-So S*Mi-^13 
c^_t{5 2 b^ -y b (7yim^ 3 com^ . iCDt^ t ( ±^^T^- 
5tWSfl-^l 3i^0Tfi4b^y bSrttJSjt. Oc^) 

B#i±FRc^o::t>'^^-ri 5&m:tf'rs. zcomzm^-^ 

[0095] ttUfi-^ 1 3i7)±{42 b''y bi7)fit;&^' 1 tfz 

1. 203fB*^ie^gi:^S^ t*^^.PgifflP'>^\X^^gB2 1 

{±f§i7)b'.y 2 0(7:)|I^^|)ill-i/X:^tflif2r# 

[0096] fSmU'Jx^m2 1 //gc?)e^y MiMSr 

[0 0 9 7] -f^T. \B\^mm^A^^<^tfz^3m<^ 

FRC^'^yomiz2-:^coVSmu'yx^^^-:>J:o^zL. 
^Itll^z^y) ±iiL 2 b' ^/ h *n t> L < {i: 2 <7)^^li V -J:k 

\mmi}^ x-ym^hzib \^zmmvv7. {± i o \^t^mL 

t^\^fz^mmmymmzmMy h . 

[0 0 98] 122 1 ( b ) ^^^t-■^^°^^->'S^slia'rs^^ 

{il^S^';:^^^kb{i2b'v Vt^\'X:2\L-/ Vt^^ i: Ji 
{42b'^y hi^ncO*-^. Jx>;::<r$?ka&t/V$/X^kb 
36^'0£7)B#tC::t37^ttJ^lt. l^y^^^'ka&t/V^^X^^k 

b*n(:0ff§(C>j->^S:ai:^7L. ^h.V^J7.^ 

\:>(^\mmt^hm\izmM%^oT^^A b^y b ^aisj-r'& 

[0099] H2 4 tPMMl^i^^^^' k aatJ^'k bc7)1?jsa 

fl^^-r. ^S^-X^kbtCfcV^T^}fi^fl9ffil.&6^^2^0 

^-^ta^^?. 0&t;^'i^3cS(cia«LTv^l>o 

4b^y Mx>^'X^TfcS/::^56:7P-A^^7 

fBAU i>L<{±3c^^rfeD. l&li^'O^ii^LTgaa 
^S>:H25 (a) t^^f J: 5 2 IlIc7)>j-> ^ L < 

gfS<rfcT'H2 5 (b) tCS^f 1 Afc^ 

\iZ^^^h^o\iZX'%fz. 0 2fitc?)FRCT# 

i.Si:2:7i^-AT^^SSt--SFRCtcia<^l>?t^s6. :7 

[0 10 0] ±fz^ m2b\izmWrf^-Ym^2 3 1<7)A 

i^yhm.iimizmL<^^ii^^mi^h^. ^tni±&2t: 



y b5&n h L<it2c^)f^'^lZ2-jc^)h-JX^ ^mm-tt 
fz^T:^y. :ty. T©4b^y hatJ:tjoaS:^^b$'^i:^: 

[0101] H2 2(±I12 3tc^LJtP^'il|l^S^'X^gEc7) 

^^Si^^LfzijCOTh^o mi 6T^Lrzmf&ti:b^<^. 
^§mU'JXi^^2 lC0iyyhM.t^^it^2 6i)^^XC0\y 
i^^x^lzMLi^MtK^-yX^^^h.^.^mKc^. 

[0 102] El2 4tC^-rj:o U-JX^l^hco^M 
fl^l 0 1 OblfzZblt2-:>co2t: yhi^zJx^com 

1 0^2-:>^^fzijCOt^tX'h^. ^^X\ 

k b $:4 b^y Yt^h 2 b^y V\iZ\.X^(mm&k 1 0 t 

U^/X^'k a til tT^ctt. l^i^.Xj?^ixy 

^ J: V ^ o mM^'^U<^^mz-:>\ ^Ti>ia23<:^kb 

[2] ^kb [0] tc. kb [3] ^kb [ 1 ] h-Tix 

{f 4 b^y N L^i^x^B^fc nw^m.^mmT^-^m2 3 

[0 103] ^^Xt^J: »91^i^.^:^kbi^t3V^T{i4b^^y 

vyyY^mi^2\z^yVi^yv^m):,ts:i>fz^. mim 

ka. ]^hbh\^—lZ't6Ui. kai7)S/y bSA^'O. 
1^0*-^. kbi>0. ItLT. kaOi^y bS*^'2cO 
t^ttkbcT)^'^ bi^OlCtT. kacJOi/y h*35^^3 

[0 104] F^'M2 4at^Milsl4 0tCOV-iTEl2 5^ffl 

V^TKi0JL /:j:*^\ l^S^^X^^ k bi7)fISr#H§t--l)Pfi)5 1 6 
^^^4 7<7)^^X(r>mmi^zi5^^Xi>mmi^z^ yU-yAi& 

immmRtifz . z comi^ h ^mizmM 1 6 fj^ h 3 1 x 

ffft^-S 2yU-J>.C0:tym/mm3 2t^hAlX^^ 
2yV-2^(Di\^yt:V'Jy.^]^h(r)^miU'k^W,^ 
^ZtXUh-:>t^^hZti^m^t^j:hfz^. yUv:^ 

^im^^zbfj^x^^. 

[0 1 0 5] ia2 7(±. m2 2A^^m2 4. m2 6<^m 
jSt^fflv^T 6 4mmm^'S:'^y-:>fzm^»y^mmizBif^ 

^mmxco yu-J:.zb(D:^y:^y^^i^—y^^LX\^ 
So ^mo-fy^^i 5comiz}^^-^xii4yu—M.^iyiy 

-j^xyfy bim^^^f-i^^mti'tt. zamt^hf 
-9i±mmtf^±jfihi^K:^yxhhi 5t3^^"#. 
xmmm-^ $ v t ^ y tc^s v - ^ ^ ^-ttz ^y^-/^ 

m4 sfj-^^o 6 3com\^zi5v^xmnm'^H^^vA^by ^ 

mmi6t^^3 1{Zi5\^X\t:^y • ::^y • 
[0106] f^mt^Azt^hliZ-otiyty • ^y ■ :ty • :t 

yb2yu—M,^coFRCiZ7E-:^<fzi!by U y:^tf^^ 

iLibiZ<<^h. fSm3 2^^^4 7c^)m^zm^ 

ximmti^rti-^i^b'yv •y^*^a^^t3< <^rSo * 

(r)fz^^ ^mMco^xmh y V y:^tmAL-'jWMli 1 
5. 16. 4 7. 4SXh^o Ztl^<7^mmii2:im(^ 

FRC Xt^-J 4 y l^— S i> S o 

>y;^fd^^<^:S:7ix-AMI«{i4yi^-AF 
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[0 10 7] :i(Dt^(r)yu—J^i^yhcoim±l. y^ 

comas ^ Bi^y hCOi§iilT$y-:^fz. htlyU-M. 

[0 108] yv]^xm^m<^^Tm7j^^no^. -^y 
t . F R c (^?^commm7Tcc\i i s o h z ^x^mx^h h zl 

[0 10 9] tfz. ^^Oj;ot3tTPgP^n-Kg|?2 3 

himizinti^^m'^iz 1 6mm^^v]^:^mm^iz^ o 

Lxh. VI iz i; 0 Lx ^y o a 

cr)9t&i,zwmi±^£t^-yfz. 

[0 1 10] —mz. H2 9 (a) (C^^J: dtCMf^y 

izW-f. 2^ - N - 1 yiy—I^'^m^^X'FRCl^zXhm 
2tc{i:El3 0fc^^j::)fc::i'^^<i:i>2^-N- 1 -1 

i^i^Xm29 (h) cr)Xo^ZO]klfimiW^tiX^^ 

o 

colli] m^l-'J:^^^m%l 2i;l?tilS-frj-Kg|I2 
3 1 COMSSrH 3 0 iz^-t. SOU 3 0 fiiiwi— 

[01 12] Mf -y h(50Wf.fI#l 3t;Mt. 
-FgP2 3 1 t:-|a3 ItC^-TJ; 5t^_h{4M-Nt^y hcD 

[0 113] Pgiaixi/X^HlS&l 2 (i0 2 2 ^: |5l«^r« 

)3S;-r-\ ^'>>■x:^'^7)its.t^■^'^/X:^'^om:^b■■-y Mig^^M^ 

[01 14] 7 1» >y;*fC0ffiM<:Of^i6tCF RCtCig^W^r^ 
I'-Ait&JlS'^-rfcis^Pa^lltlPi^'X^'cOf-y b;^^ffi<-r 

CD 1^ ^ O f -y h :RT'#J D -aitlT ^^-^ ffi*^^t-35 ■& 



h^^fix-^J*^. t:'>y hit*}Stofitfc^-&i:-c-b'-y b 

CO 1 1 5] mm'f^-Y^23 ltONb''y htiJ^fl-^ 

f^b^^^-r-^Ml 5SrPWMt L<{iPHMtJ: 0 

■fe ^'-^^ >- b fi-^fltcEPSn-r >! t TfgiUl.s^ ^ a . 

[0116] P WM&ffl\,^|,;{)^P HMSrfflV-^-Si&^TSy-S 
[0117] tfz. 113 2(C^-r iatPHWtCi "QPg 

m^^i^dm-^-, N^z-zhcom^f-^MiBizM 

LX'ti^-y< yhmw^ 2 0 7 izU^ti-t^Jr^"^. mtii 

N=4cr)M-^. ^]km^<Dmm^mzm\:^-f:: i emcom 

JEfl^fflS L , 1 5 <7)flt- J: 0 -b 1^ ^' 3 

1 iSrMf^LT 1 6<iIcom£bf4cod-fe<7)l-:)S:-tri/^>' 

hfi-f-*12 0 7icai^j-r-l.^ri:'«7)::5-ffi/i%So i^x^>fO 

«ltg€:lll2 0cr>V-X]^y-^^^2 0 2l,zmA-t^'lbT 

r^ f-i b y ^XS^^^Bi:i3V^T*?&HJ}tcJ; § 

P^'IRia^jS SrHilX'^ § „ ^fc . y-X K 9 ^S" 2 0 2 
(iffiS?) S I' -ittft^S^K 'J 'J 3 y SrfflV -^Ta^KgU 2 0 4 

C 0 1 1 8 ] ^^°■y i^y V b ij ^'X (^M) M^S^SS^O 
J*^. •fei?'"^ybfi-^^(?)flJ±ffi^^i.TPHMtcJ; D 

[0119] PWM^rTtSrfflV^|,t{S lyJc^^^Pai^ 

c7)-fe^"^y ^^i-^^^;EP3[]$i^'g>y^v^x^^?|Ji.(^2N h 
y^m.<miWi^m'o'7f^^h^^t-hh. ^tttj; ONb 

[0120] Nb"<y Va)mjf^f—9^\ 5iCj^L-, 03 
3tc:^-f-<J; •3tc#b'>y hc7)>j->'3r7T-^S:-bl^i^^'3 

2 2T-1^aiL, b v bi^fi^tcj5EtT#b'>7 Y(7:>^y^ 

y>mk\,z^-^\^Xij^vyh\^<\i'Q\^mt.m.^3 2 1 
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[0121] St. U'<.fU=^y^323^MLX. ^ 
[0122] ^^gSJi— IKS^t^*ttm?tT* 19 , 

c^M'omuzjih m^mm^^co^ncm mwcim^^^t 

[0123] ^ZX-mS 4(b) iz^.-t2: o [Z^ #b"v 

hf-^izn^&LfzmxJvvx^^^^ y hfi-f-iatEP 

VNVl'X5:E|X!inL3t%&S:ll3 4 (a) {,zimMtLXm 

[0 124] ifc. ts^*. ^^^^yhmn^covKmtfi 
(^*^) ^^LT. >i^i^LTv^&fl:ffi (3^:>-m-^ 

M) tC-b:?'>cy bfi^itcO«JE^-ft;:«)i|l3 5 (a) tc^ 

[0125] ^K'km<iimt ix^mmmmxu. 
1213 5 (b) t^-rj;dt-fe^''p<>'hm-^r^t, 

^' S >- ^ -r /i. -r .1 i: T-\ 3 ^ y m-^^tcjS!t:5i-iS 
ff^*iEpjn§ti^V» J; 0 \,z Lfz . 
[0 126] ML StZj; DlgM^tf 5*1^. -fe^^'-X^h 

-}xm&mmi,zjvvx^mwth :i)i\t^mmm.comm 

[ 0 1 2 7 ] 113 etC^T^'-^J?^! 5<7)h'-y M[g5&>'4 
f 4fi|H)B#jS*KSrffa^-^i;:'3i'^T, 

[0 128] i/c. ^S^r-^'lgl 5{i4f-y bx-^ 

Sr4ff^^M^iJ$ii:TV^S;0\ 4ff ij'-ii:^ U T/WfJKcM 
-5Ttj;V'i« .ICO*^. EX-NOR3 5 1 t t<{iA 



dde r 3 5 2\ZiiVX^ -yi-t^'ifMh^X^ . 
[0129] PWMfc J; ^mW^^i'^'^m-^. ffiiiCt' 

T 'S-f t. 5 -ti: S r t xmm- h . 

[0130] MLSt'i^S^M^'C&'&llll 3X'f!-ofz 
BjSMScH 1 2 5 tXtiimS 1 2 1 Ofi^iJvKff H X S 

imMmm.cr>mmt)- 1 i, l < {±- 1 i<nmmt>z 

h r t tMSSrff -5 /^ii6A:^Jfi-^*^'N b >y h f tfe -o T i 

[0 1 3 1 ] B3cM^O1^0. - l^lty-'3-b' 

A^Jft-^l-S'J- 1 (:ty^^-r) SrO. 1 (:t7) ^ 

1 H-r^i: 1 b >/ ffi-^|il±«SI"ttS:{±, ^ 

NOR3 5 K^Ttrdo 4i?f|aI^Sti?a-C{4l:3<MiS[:6^ 

1 i;L<«4- 1 t^j:hm}n'mz4.--JX'hhi'zM 9 X 

1^)1— >yyT—<7)mmt 4-0 {ql^ q2, q3. q 

4 ) a:i^]SilS» 

[0132] d:iz^ A-ocoA i^x^'/i/— ^yyr— coiii 

(^il^^^-fi-th. i«ML»:S:Ad de r 3 5 2-Clt 

■5o ql + q2 + q3 + q4 ^OffiAvJ^S V -sNI*^ t^-N 

2, -VI. Vc. VI. V2<7)^JE*^'aTi4*6^>ix 
01 4tOA:^jm-^S 1 2 1 C7)^«{4^f ■- 

[0 133] 40(5DAdde r3 5 2<^ai:/3^b--y 

M^tcjj; t T -fe :x f fi-^iatc m^i-ttiJf J; v ^ » ^<r> 

*T{ib-y b£iO«S:jg:^-Cfc.|.Ad d e r 3 5 2 
^<r>^1^WiW^zm. ^ Adde r 3 52c{42fg. Ad 
de r 3 5 2 b<±4fg. A d d e r 3 5 2 aJiS^gt 

[0134] /ifiL. .rc?3:^)£T-{±je:>-rLi>«ffl»:=-fe 

y vm^\,z^-y] ^f\f£\-^, mmmiz^'^-thfz^h 

(C{4#Ad de r 3 5 2t0ffiS]flSri^ai t. SlRm^J-T 

[0135] Adder35 2.ff)^1n(rymi\hWm\^fz 

-^il(C£ii^J't'g>?'cii6tC Selector354 Sr^lt 

[0136] ffi*. -ir^-^^ y b ft WffS-mtf^S S e 
lectors 54(±Ad d e r 3 5 2 0 4 
J: o T - V 2 V 2 i50 5 o^omjEffli:?^ ^ % 1 o2rS 

c7) A d d e r ^1:^1 ( [M 3 6 ^7)^®-^ ^ 40c7) A d d e r Si 
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^ <7) r 3' u xju 2r M ') ii-r i£:-^>&^'S) ^tz^. ^x^-^^ 

[0137]Selecto rUcom^^mmt-thtz 

ib. 3^*Ad de r 3 5 2 COtii^Jii 2 f 'y bT"$)SfO^ 
i:'9#§ttJBl<7)SS:-Ctb^5t:-y hi:-r§. Adder 
3 5 2iDAai^JiDMf^^ll3 7(c^-r. ttJ^jSt -ybti 

EPjlI-r<#«EfltC>^jC5LTfc'9. ql+q2 + q3 + 

q4cOvllSfeSt'iCtT^)-l. 1 h''y h<?);2<.l t^riQ . flu 
iZ)4 t'v htiO i: Ad d e r 3 5 2cO#aj^j{i:. 
MxKswv 2t;aa-r'&i: 3 5 2 a-t)^h35 2 d<504 
-^i7)A d d e r gB<50 3 t> s w v 2 S: 4 f -y bfgi; tX S 
e lector 3 5 4 t^A^J'T'S , .r<7)Wr, A^J-f'-^' 

fos±f4f'-y b ^mm.htzmm^i^]mz s w v 2 [3 : 

0] W-NXiO^f v bc?)1i^g^S. ffi<7)4-:)(7)aiSJt- 

[ 0 1 38] 03 6fcAdd e r 3 5 2*^^)3 e 1 e c 
t o r 3 5Acr)mW.^^-to ^tazX 0 S e 1 e c t o 
r 3 5 4-C'{i5-:>604b''y hff-f-Sr s w v 2 1 1< {i s 

wmv 2j5^;i>Jiit3#{fSL. #fi^^ofltcj£tT'e«l:i± 

lectors 5 4<7)[l|M«^3&i^#t . 

[0 1 3 9] 113 8 (b) t::|l3 6s0ffijS.SrfflV^fc*l-^ 

(113 8 (a) ) tCit^-cmJE^'fbsOlIia^J'^L. -b 
[0140] JJJLh. >l«I^JRi£(ci3ft-l. 4 ^ 

^ ynmmRi,zi5\-^x h \^'^<mm.'r-ft)mm{zmm. 

^1X^^^b^j:hfzi^. EX-NOR3 5 1<7)A^J3!)^'L 
3^i:^ri.-It. i/c^g^St q l;C)^<bqL60Lffli:=5: 

0 . A d d e rUcr>^^m^W^i>-^i^y< > bm#fl:ffi<7) 

c 0 1 4 1 ] mw^mmt lxh. m.Mifzif'c-^ 

<. (OELD) ^y^X-^T^ XTUA 

[0142] (mmcomm4 ) :^mM(7)m^^^ij&x' 

{i:|?ij;t{f 6 b''y hX:hmiZl,±m2 7 iZ^-tX o l,Z. 

1, F R C jgia^-r l.ti-^tO 2 l%W^T'|Hl— ^i. . 
a 2 7 T'tiPiii 1 5i;16, 31t32, 47t48tC 

^]ff#tCPWM^ t <{i:PHMT'Nf>y b:S7KSrtf3 tf 
2*^ WMzMb. 2M - N _ 1 |Ji||ggiiJ,-t-|, t 5 i i: 



[0143] 6 b' y b A^]B#t4 7 l^-AT-^ 

yjX'. 4 t">y bA^)mc4 7^-A-C^^^fi -5 i: 1 6 

5&^^>i 3Ptiffl*^i:^'9. ArnmmTcommxi.mmm. 
[0144] m^^miw-m-^ i>m^ ttx. 64m 
ii27tcA:^j64 mmc)^?§mi<z-r>\ ■^xrty^y^'^^— 

Tfi4b'-y hffi:*! (15) . 

(0) , ^7 (0) . ^7 (0) t^j:^ ammmm 
T3-Hgp*^^>ai:^j$as4b'-y bcott) , mmieiz 

OV^TiS^y ( 1 5 ) . ( 0 ) , Tf44 b' y htij^) 
(0) , :^y (0) fc^ri;). 2'0cr,mMt'Z'0\^X4yU 

-APaiT-iT) 4 b 'y h iii:nimm tt^sK). -e^oii-aisjpg 

[0145] H 2 7 xuimzmm si. S2m. mM4 
7. 4 8T^x%mm\zm^£hAn^m\,znL. \^:hi)-m 

b-y h(r)mifimtthm'immmmx'%'k^h. ^co^ 

^^cox'h^. ^c7)Xd ^^iMmmwM^ys: m <':h'mz 

■oviTl^rf^fi=oJt. z:ixi,mmz-thtzibX-n4\L 

>y h-c\ 4y\y~Axmwm^^'i7o^>>z-yvxmm 
[oi46]ii39 (a) {z^AMm^zn^^mmf 

3-h'gE2 3 i<5oai:^3fitSr^t/::^£7)-c35^» ^:ixy 
v—M. 1 t!)^ 4 (±ffii:±S'j ^m-ofzij (DX'h 4yv 

-i^ttJic 1 i)^h4cr>^yv-M.^-mmm-ixt,iX < , 

[0 14 7] >IcOi;o tv^'^-Fai^jSrftd i:. #71^ 
-i.coyNVL'XtscoMf^Jiias 9 ( b ) CO J: 0 \,z^j:h . 
X(7Mm^zii^\X4yV—2^f^. syv—MtohLK 
li3<n t^CTiTf. ibhtzihJ VVX m3cr)J ^)VX en?). 
^ffl.WvL. ^'Ocr)lyXy~M.X-\tOi)^(:>3cr>\^irfiti^^ 
thfzib. ^Wxmi t2C02'Ocr)^Vl-x^mM:t^. 

^ft-oX. ^■'Vl-Xcr>:ty:tyiZj:i') . 4 7lx— A^fflV^ 

XOt^^ 1 2C01 3'^m^MLA^X-^^\<^:i tti^^i}^ 

^ix(i#7^— Ac73y^V^XlfS^7)f^3 + 3 + 3 + 2 + 
1 = 1 2f$)^/iA6T-$)§o 

[0148] 16 Pa'iliaii^ft 5 >^V^>^.lpi3 

«^«3 7^— AT'<±^N7UXtS3^4(3^-r-l.» SO 
(501 :7P'— A{i:yN7U;?.ifil i; 2C0^Vl'X:^)iS)tl{S"j: 

1 2 if^-^-fh yV—MzW,ZJ^)VX^ 1 W VkX S: 

[0149]I139 (c) tCVNVkXiBcoMfiSrjKt". i 
c0j;'5tC-ril*S'4+4+4 + 2+ 1 = 1 5i;^r'9, 16 
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[01 50] ^^7^xfgl^fAffl^H^^;^ii«s^^'±*^'^b^:v^ 
[0151] (mmcomM4 - 1 ) 03 9 ( c ) tfcv^ 

T''^°;^x|lg4<7):7^— A3 9 i:i&^^>3 9 3 izm-^x i:, . 

71^— Atc4av>TE41 tc^-r =fc 3 (c.^ iH 2 i: 
a<7)i5ra4 1 1 t^Vl^xmi<^h<r,mm4 1 2. PWM 

^noMfSiZ^'—i^ O^^K-th cCr)mfS4 1 3<?030 

[0 1 52] FP<.Ci'ifoyU—MZ}i\,^Xi>^tLl,ZM 
J6ELT3Oi0Mra (a, b, c) ^mitf^. 3060^^ 
T'x- ^ (Dmm^j: < , ^ ycOJ^-^Ji 3 sjral i: t, ^ > ^ 
:tycr)W)-^it3mmbi,:^y^^-r7'-^iiii^-t^. 

[0153] mmmm3 tm^d:^c^MPWMizm\^h 

^•<)]^xm^^4-^(0 3 liZ^-ifzMfziifTh^. PWMCOy 
U~M,r'it0t^h3c^o-tbcO\-^TtLi}^^tiiti't^^bii'' 
*f/c^c^fA$^^^t^^V^Xltgl^0cISrB^4 1 ST-cOx 

[0 1 54] 3'^c?MfSc7)T-'—:^i:tiitS-tlfzib. 04 
Stc^-rP^iig-f' n-FgE4 2 ecoiiiijt: 1 f -y hii'^-r 

(ai:^C) , |lfii-f:J-K§B4 2 6iOAS]-r-^lcM-r 
§CCOfl<7)BWSSr04 2tS^-r. C<7)fl{i04 l^O^ra 

c 4 1 3 f - ^ iiznm L , PRC ^ m 

71^— AS.VPWMii07U— AT-tiOSr. PRC 
DfeW^- HgP4 2 ec^Jr-^'D t j; DfflraaS. 

[oi5 5]04 3(±, l^T-ro®lR^^f 

T4b'-y bfi^(C>rtt. ±e2b'-y bSrfflV^TFRCSr 

-g) 1 ?iJoB*^fi^ 1 3*^^5-fe^?'><yhm-^ (c:<7)J© 

IMS) ST-i^yo :/^H^*-r. 
Ml 2{i:^j!ftcO?^®3i:|5lt-C-S^I.. |igifflT3->^g|54 

2 6(i|I^J|lt|P-yx^[lIf-§l 2 0tfi^Jt^JEtTH3 9 

(a) S.t^04 2tC^t?t:^(ca':3'g'tll^jSit-§.o Se 
1 e c t o r 4 2 2T'H4 1 tfOWP^t^JEttiSraat^W 

lEf-g-fs-f- (D [ 1 ] ) bmmhi,zMm^&m^ ( d 
[0] ) bmrncizMm-r^m^ (c) ^2-. i it 

mizMm-r^mK^mE^mm2 5 4T^L. u^fu 

[0 1 5 6] :itii,z2:r)4\i-/hX:t}izML. 1 smm 
a^Srtr 3 ^ t ?t . tfz. 6 h' -y b A^JT 3 iEfe 
?5r9-^^ff ■3*1^0W*ft-f-3&^^>. 4 f-y hffi^jSr 



3 7-n .y a 5r H 4 4 tc^-T , mm^Mm 3 t isiatc 

P^'IRlWi^'X^'IlIff&l 2Sr^-:7hS-li:SC:i:T% :7P-A 

mmitji 6 0 H z riEiu "Tig , a^j f -y bate 
mibh-r. M\i:'yVK:h\,znL. 2^ ^mm-^t^^mb 

[0157] mmy^ ymiKmizii^^xi>mic.mwLc^^ 

mm b mM--t^'JiL^mti^h h fi»M 45^.L<(i:H46£0 
i 0 \.zWiK-thyA ymz'^\^fz>d^y Vm.(nWk'^o 

\mM\ 3 2^istti>» 

[0 1 58] 04 5 {i, Mm.'yA >W^'m^Mzii\^X 

wmmi-^fih4^(n^-'^-bm'^\<zm:A^ix. frc 

mf2 b"-y bc7)PWMR^$:ft3*i-&i;P^:SA^]|Itllsl 

iflSiX, P R Cmf2 b^y h£OPWM^^Sr^Td«-^tC 

a^:-g.A^lPg|«tc^?t LISl-|5iiioai^]^ai$5rV^ J; 3 =2: 

[0159] 04 5Ti±|5giliT'3- Kg|54 2 6 SrHWS 
tRSfe?"iiti> 3(t. 4ff^i-cO-f'-37S:|slB#tCiS®gBl 3 2 
tcA:ft t?il»:Sr^f 3 J^-^T'S5 "9 . 04 6 «4 fi(7)T-^ 

nm«s*^ 5 -y f - L . 04 1 co^mrmzMm 

't^ T-9^\!i^-t^ -H'&Xh , ^—9^zy^) TMz 

[0160] m&(^mm3 sstim:':?' 
1 3cofc:a6<7)x-^'-c ^>ff3„ -tcotzisb. mmmm4 

(Cit^T 1 1 3 2:^)iitJ^t"l) o S e 1 e c t o 
r 4 2 2'C7llSISJft0 3*)01oSra : b : c = 2 : 

1 : i<7)mmx'miL. Mm-t^mKiw±±^M4 2 

4(r)o-h^^i>>mtKL. 'i^i^';<yhm^iztii:tj-t^^b 

[0161] 4b-y hASJtcWL. PWM-C-2b''y 

mthmximin-ofzifi-wt^zM^f:-/ h Ai^'jc-^f 

PWMfN b-y btii^J^ff 3%^tc{i. 04 7tC7i^-tj; 

oiizwrni^'j^xi^mmi 2t^h\i^:h^tih\y'jx^<:^m. 

^ {i'-ts:<bij 2^ - - -im.mML , V 

tcjEtr. Pgira-ra-h'gE4 2 6£7)Nb>y htii^jtcA^J 
TffiN b'^y bfi-^. N b'-y 0 . Nb'v b^T 1 

V>-riXi6^2raj^L, PRC^ijm (ft-^C) 42iai^ 
(CfiN b -y b ffi^J;*i. N b' ■/ h^T 1 i7)WFtC« 1 ^ . 

[0162] ?mgi5^ N+ 1 \mm.Lxm^mwibcr)m 

»l:^fV\ S e 1 e c t o rg|5-C-{±N+ i m(r)mm^^ 

^7f<¥*4K9P5co3 ht,z-^x)mzmm-h. mmmit 

PRCfljg^ (fi-f-c ) 4 2 1 tti:ti^aJK^.S>RSra* 1 
b-th b. N b-y hT-^M»:MScojllRM^{±*Tfi: 
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[0163] (%m.<DmmA - 2 ) ei4 3 , h4 5 , h 

^If. FRC^^TO 71/— At PWM (yNVL-Xft^^a 
X"^|5l«) Sriff ^ 71/— i^tCi3V>T, Selector 
c^»lf^2r^;c-&r ttLTFRCW^H (ft-^C) 4 2 
10tfl^^^St;-ri>ih^#i.f^» ft*S^tCtt, 04 

1114 8 t07"n -y 9 WiZawX F RC Srft 5 Jft-^tCOV 

[ 0 1 6 4 ] 04 8{±, 1 ff-r-^»K5r^f o J»^(cfci^ 
T4h'>y bft-^t;ML. ±f42b--y hSrffll^TFRCSr 
tfVK T{5:2b''y h$:fflViTPWMSrff^\ PWM/F 
RC^JJ?[J^S^fflV^-r-fel/^^^IM-r§;«-^cO$)i. 1 

elector46 2^cOA^J acoilS:MKL. a:^)*^) 

a St^' b cofm H t Tli tOT- , b SJR L T i> J: 
11, FRCflSia (^S-^C) 4 2 lc7)aj^^^if^(t 

Bai:'3T'^-l. Se 1 e c t o r 4 6 2 -^(7) A^J a & 
aT-jStRt. Selector46 2 A:^J b ffiPel 
b -C«1R L . x- 0 tii^] ^ MPhI c -C-SJK t T -fe ^'^ V 

[0165]Selector46 2 A^jft-^;*^ F 
RCt: J; § t^co^^PWMtcJ: § t<7)*^?r^J^-r^^tf)t 

|5ti)gi/i^^X^'Il]^&l 2«-r— ^^fflV^T PWM/FRC 
fJS¥a4 6 1 T-WSSrffl-», ^«item& Select 
o r 4 6 2 \,zmh Z k X^n^-t^ . 
[0166] ^ifc^-f ymWMW.^^i:>^\>^^^ 0 ttj 

[0167] mwL^4 yi^B^ss^ss-ffl^ >i>*f'&«i?ti)i 

Y^l:XY<r)im&^mA9l,Z^-t. 114 9f{±. 4 
fi=|nII»FSfi??rfi=3:*^tC*3V->T4t;-'y hft^tCML, ± 
{42 fv b^ffitiTFRCSrff^K Tffi2b'>y b&ffiV^ 
TPWM^trVK PWM/FRCWSU^aSrfflViT-fel/ 

m<^^m$,^-i)^^-^y:^yhmn±x'<omm:^Lx 

[0168] aii^-^ :^llB#StRaT'{i. T-^' 0 * A 



trfi^T P WMx— ^ A^T F R C T^- ^J' T- S it^S*^ 

nmrnwAx-Mi t - i<Dm.-ip\n3hL<\i3ii^ix' 

D«M»ISa&Se 1 ector4 6 24'tC«#tT*5 

1 cOiiJ-^*^'fb$'lirl.fi-t& A^J-r-l. ZhX-'^oZht'^ 

^^<mtm.mim4 6 4X'h^fz^. ^(^m^Kmm 

464^Se 1 ector462 l/ZXtl-ti> XoizL 

[0 169] tfz. P^iffll/i>'X^IIl|&l 2c7)tii^jtJ; 

0, PWMfc FRCfOESiJ^^f 0 itJ&^^b, PWM/F 
RC¥"JS#a4 61t;j:0, Selecto rCO:fjm^ 
"^'it^-^^ Xd!,zLfz. PWMBt-ciiatc*fJE-rsmE 
4:44^-602, b^;>^^^B•rl.flJ±^44^•^7)l , Selec 
tor l^gUt^lse L/i 2 a "9 comffic^ d ^iffi'ffiRteft-^ 
(cMiiSLJtffiSr4^^c0lMP^tii^J-r^, FRC^t;{±a 

izf^m-t^mE (hLKi^hizMm-t^mK. -mizit 
^-thzbX'. ^'^mx'hh. 

[ 0 1 7 0 ] ^ N° -y b ij ^7 XM^^MXlt , 1 7 

•f"-i)) ^^—wct^fz^sb. pwMif$i3ii4 itc^-rssrac 

4 13 tc-fei!'";^ :x vm^l/zv c SrMn-r-l. <r t i;^tg 

JlfK^^°;^x<73^g®^lvR^'j!^L. v c (?omj±fi(±+ 

[0171] ico:^rSfcJ:-I.PilW7^n-KSI5J':JlTtfO^Ji!c 

^115 0RZ>'E15 1 l^z^-t. El 5 Otii, 4^T|5lB#iMlR 
i'^0^l>zm^X4 b--y hfi-f-tCMt. ±fi2b--y b 

Srffl^^'^TFRC^ffVi. T{3:2b''y h^fflV^TPWM^ 

ffv\ pwM/FRc ^H'JS'j^^K i:m\'^X't]y9^imm 
[ 0 1 7 2 ] 05 1 xu. Anmrn'MMmx-mmmiK^ 

tPWM^m.^^^'tX^m^&'ifd^liZ^ PWM/ 

FRCTOij#^s*fflviT-ti/i!'^*$ijfflit, m^i>zm 

[0173]ffl*>. 05 0T-{±B*1tm-t*^*b 4^T|SlB#t;i 

x-^'*5.M^,fL-C < ?>*i-&T'\ I?filx3-Kg|i2 3 1 ^ 

it^M^'j izMmvx mnm 1 3 2 4 ftfiogfR^ iiint 
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[0174] Select© r 4 8 1 {iPWM/F RC 

7'-^¥'j3iM4 6 1 (r>mmzi: 19 , ^^y< yvm^m 
iznmLt:MK^mK^w.A2Ai}-hmiRL. '^mm 

ra«i4 8 2cofflt>ffJt5tJ^c«JE^. 4:H-<7)iajra*±4 8 

3 {ci^jE L/ifit^ , 4 ^^to 1 mmii^ c sffi^ EpjD-r 

^ , ^ixi^z^ D . 4 b'v b A:»3H#t 1 6 P^ISl^^inrii 
[0 17 5] n = 2X'J'^)i'XW^mi'^o b^^zitiy 

v~MzmA i{,z9^-t3JVi':^t^mn^ix^. '^ikmz 
L. mmznn^jjxh^hximmzkhmymv^^ 

[0 176] A^jTtiiNfy htil:fjL/^C7b—A^PW 

mz^ ^m^-th^-^^fi^'^-ofztfi^ vwkxiss^ 

R C B^tciift/jN^JBi i> L < {i*;^JEfiI^ ffi^ L , P 

w M a# t3 i A«i±ffiiiJj'i-cofl:i±c^n ^-r fL;^)^ Sr »K-r -?> 

^ h TitilnrSg-CS. -S. „ i^Ji. {SB 5 2 (C^-^ J: at. 
5) £7)ft!i(c, ^yfiJSgSa (D [N] ) 5 2 l*ai:'3L. 

-ea-eixEI 5 3 tc^t" J: a i:M«-cm:^3 SixS , D 

[N] H^^!lfflT-FRCc7):^>'£7)mi60B#t 1 

ffi*L. -?-co«i>ii^<!OMr^-C{i0^aj:fj-r§, 
[0 17 7] D [N] S:clc?)j;'3t:ai?jL/iOf±l;ffitU 

5 2 4 ;^)^ ^> aiS] $ tlT 7^^»-^ . t MtE L /t 

m.^^ii'th (i5gisoT'{±«j±vo. p^iig 1 TiimfEv 

l^i: ) » EI2 1 ( b ) tfOAf ^t/^*ipN°:^ 

-^-TSi^^ i/C. FRCc?):t7*ipgifflx3-KgB5 2 

4A^^>aiSj$ix/^«-^. mJEtii^JgBS 2 2 T-ii^^Jill 0 

T-^'^ 1 5 cofitcMiE L/tmffffls- aj^j-rtiff J: v 

[0 178]— ^r. VYi.Q,n:^y<nmt^'Q\i. Nt'^/b 

T'«ST'#i.iiiii+ipgi«asrm*-r'S.^£^W3&^^b.s. (H 

3 9 ( c ) ) , 19 , ic7)Jt-^t;:(i^^KT-^ll 1 5 

^oai:^J^i+lt^M^iS■r■S.«]±«*-'^^^St^^l.. ^«Oj:a 
t^^l:tr-o{t^:fm{f=5r^>=3rv^, itiSrO [N] ff-^ 
•5 » 



[0 17 9] ll5 4iCl:J±m:^]ai5 5 2 2iOAa}:'3ra«^ 

Pfiij; 0 1 ':>iamm^znm-h'mmm^^-^h <i 

MK">y bA^){C)if*t. 2'^-N-l:7^-i,^^ 

[0180] ^^'^ y Y\%^m/'^^-yYthhzhtz o , m 

JE^fiScgE 5 2 3 c^ai^jco 1 oSrmffiai:':^^ 5 2 2 XWiK 
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